Abstract -It is time-consuming and exhausting for clinicians to make gastrointestinal disease diagnosis by gastroscope images (GI) with naked eye. However, method use GI as data source to make computer aided diagnosis does not exist at present. In this paper, we discussed a computer aided method for GI, which can be divided into two parts: First, take samples in images which were labeled by clinicians, and extract RG, OPPO, HUE color histogram, and LBP texture in these samples, then use SVM classifier to make classification, the classification accuracy of the above characteristics are given respectively. Second, the detecting images should be divided into little patch, for each patch use features mentioned above and SVM classifier to make classification, then, get the position of the diseased areas. Finally, through experiments shows the effectiveness of the method, and give its diagnostic accuracy rate.
I. INTRODUCTION
Endoscope as a kind of medical equipment has been widely used in the field of medicine. For its structure advantage, it can access to the pre-inspection organs easily, so clinicians can observe the related parts directly. The gastrointestinal tract disease is difficult to be diagnosed directly and accurately because of the varied pathological position and complicated environmental factors in gastrointestinal tract. Yet, with the help of endoscopy, pictures of gastrointestinal tract can be feedback to clinicians, and improve the diagnostic accuracy greatly.
At present, the main method contrapose stomach disease has: wireless capsule endoscopy (CE) and gastroscope. Wireless capsule can only stays a short time in the digestive tract, and can't be controlled limberly, so, gastroscope becomes the main method in practice. Meanwhile, the GI will be higher quality then CE images. Nevertheless, it is time-consuming and exhausting for clinicians to make disease diagnosis by GI with naked eye. Meanwhile, this work is high requirement for the doctor's experience. In addition, some lesions are hard to identified use the naked eye for its unique size and distribution. These problems prompt researchers to study more reliable and unified method for auxiliary diagnosis to reduce the burden of clinician. * This work has been supported by NSFC(61105013) to Dr. Yang Cong. Previous work mainly aim at the classification of the endoscopic images, meanwhile, these studies focus on the diagnosis of small intestinal parts and wireless capsule images. However, in the digestive tract, stomach disease has a high incidence rate. Method use GI as data source to make stomach disease auxiliary diagnosis still does not exist. This paper put forward a stomach disease computer-aided diagnosis method based on GI. The main work is: extract color histograms on RG, Opponent and HSV color space respectively as classification features, use LBP texture feature, combine with SVM to diagnose stomach disease, compared the effect of the above characteristics in diagnosis. Select features that have well effect, and apply to the small patches in segmented images; experimental results show that the method has a good performance.
The outline of this paper is organized as follows. Related work is discussed in the following section. Feature descriptors are represented in section III. In section IV, discussed the gastrosis diagnosis. The experiments and results are presented in detail in section V. Finally, end this paper with conclusions and discussions.
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II. RELATED WORK
Because of the wide application of endoscope, in recent years many related work based on how to solve the challenges can be carried out. Selen and others put forward a method to cluster useless information frame from endoscopic image sequences [1, 2] , which solved the problem of inefficiency in the diagnosis use GI. Seshamani, etc grouped GI images which are similar into one class used the method-PSL (Pair wise Similarity Learning [3] ). Through this work, it is convenient to select images of attention parts from a large endoscope image sequence, and improve the diagnose efficiency of clinicians. Mackiewicz, etc propose a classification method which jointed the color histogram extracted from the HSV color model and LBP texture feature [4] . For this method, gastrointestinal endoscopy images can be divided into entrance, stomach, colon and intestine, four categories. A method for eliminate useless information frames from endoscopy images proposed by Bashar in [5] . This work first extract color histogram from the HSV color model, and then perform classification use SVM (support vector machine) to separate the "High pollution" images. Then, apply
LG-CHFs texture feature to wipe off images that contain a great deal of bulbs from the output images in first stage. Srdan and Rajesh aim to diagnose Crohn's disease put forward a kind of auxiliary method [6] . In this paper, they discussed DCD, HTD, EHD and Haralick features respectively, and utilize experiment indicated that the DCD feather has better effect at last. Alexandros and Nikolaos put forward a method to detect polyp and ulcer in small intestine [7] , use the Log Gabor filter to segment images, then, make classification on segmented regions. Moreover, methods use frequency domain space characteristics and MPEG-7 features in CE images were also put forward [8, 9, 10] .
III. FEATURE REPRESENTATION
Color and texture are important information in image, so these feathers are very important in image analysis. Meanwhile, in the process of stomach disease diagnose, clinicians make diagnose also rely on the color and texture in GI. Lesions areas in GI always don't have fixed form, their size, shape and distribution varied, and often accompanied by bubble, mucus, excreta and etc interference. As shown in Figure 1 . For these reason, the feature selection need features should not only adapt to shape transform but also invariant to illumination. For these demand, this paper select some stability features in color and texture features, such as RG, Opponent, HSV color histogram, and LBP texture.
A. Color Descriptors
RG color histogram: after standardization of RGB color model [11] , the chromaticity components R and G describe the color information in the image (B is redundant as R+B+G=1). Because of the normalization, R and G are scale-invariant and thereby invariant to light intensity changes, shadows and shading.
Opponent color histogram: The opponent histogram is a combination of three 1-D histograms based on the channels of the opponent color space. [12] , so saturation component can be used to weighted chromaticity component. Then, the H channel histogram gets a higher robustness, and is scale-invariant and shift-invariant with respect to light intensity. Its experiment results are ideal.
B. Texture Descriptor
As a texture descriptor, LBP [9, 13, 14] is simple to calculate and its classification effect is prominent, it has produced many variants in application. Among these variants, uniform LBP [14] has a good rotation invariant performance. It based on the transform number in the 0, 1 sequence which is obtained through pixels that has been designated as "adjacent pixels" to do the transformation as formula (1) s
where, g c represent the value of the regional center, g p is the "adjacent pixels" of g c . Distribution of g c and g p is shown as figure 2. After the transformation shown as formula (1), a sequence consist of 0 and 1 will be obtained. Consider the change frequency from 0 to 1, or from 1 to 0, the maximum is limited to 2, and define the uniform LBP as following formulas.
Where, U LBP P,R =|s g P g s g g | +∑ |s g P g s g P g | P P
For the original image, do the transform (3) on the V channel of its HSV color model, form a LBP image, then calculate its histogram. Extract standard deviation, skewness, kurtosis, entropy, energy and mean in the histogram, use these six statistical measurement features to describe each patch. These features can be computed as following formulas. Standard-deviation: 
Skewness:
Kurtosis:
Entropy: H(X) = -∑ p x log p x (7) Energy:
This method use only six statistical measurement features to describe one patch, that makes the feature descriptor very little, improve the speed of the classification, and has a good performance in experiments.
IV. GASTROSIS DIAGNOSIS
To make diagnosis of gastrosis, not only need features mentioned above, but also need a classifier that can classify the GI. And classifier is important in lesion diagnose, it impact the accuracy of the diagnosis. There are many classifiers such as Bayes classifier [15] , neural network [16] , K-nearest neighbor algorithm, etc. Among these methods, SVM (Support vector machine) has become a good candidate as its exceptional performance in high dimensional space and it doesn't need prior knowledge. It has been widely used to statistical classification and regression analysis.
SVM select separating hyperplane as linear function for separate training data to solve the problem of non-linear classification. The optimize function for get optimum classification plane used by SVM defined as follow formula
where, x represent sample data, n represent the number of samples and y represent class label. a i (a i =1，2，…，n) is the Lagrange coefficient used in function optimization, the corresponding discriminant function is: The design of the SVM classifier is very simple and mainly requires the choice of the kernel. Nevertheless, it has to be chosen carefully since an inappropriate kernel can lead to poor performance. In this paper we discuss the linear kernel and the radial basis function (RBF) kernel. These kernels defined as follows and these kernels product between input vectors x and y.
where, the γ is a parameter in application. Through the SVM classifier, the regions in GI can be classified as normal or disease. The result will be discussed later.
V. EXPERIMENTAL RESULTS
In the implementation of the experiment, image data can be divided into two parts: 150 normal images and 170 disease images (some examples shown as Fig 1) . For disease images, the disease areas have been labeled by clinician, and these constitute mark images (shown as Fig 3) . The mark images will be applied to feature extraction and provide the ground truth. Take samples in normal images and disease images, this process form 3000 positive sample set and 1758 negative sample set, where, the size of the sample is 30×30, and negative samples fell on the labeled regions of mark images. Meanwhile, the position of the samples avoid the visual boundary to ensure the accuracy (shown as Fig  3) .Divide the above samples into two groups, in each group contains the same amount of positive samples and negative samples. One of the groups is used as training dataset, with the other one as test data. Extract RG, Opponent and HUE color histogram, LBP texture features in the sample data, and make classification use SVM [17, 18] respectively, for SVM we selected linear kernel and RBF kernel, the result shown as Figure 4 .
From the figure, it can be observed that these features are effective in classification. RG and Opponent features may be a little splendid than the others. Then, apply the above features to GI lesions detection. In this process, the original images should be cut into small patch like that in sample collection. Each patch should be labeled as positive sample or negative sample. For normal images, every patch in these will be labeled as positive, while the disease images, patches fell on the labeled region labeled as negative, and the others labeled as positive (shown as Fig 5) . These labels provide the ground truth. In the process of detection for GI, each patch can be judged as positive or negative, then, contrast this judgment with the ground truth, the accuracy can be calculate. Calculate the number of samples that have been judged as negative in an image, if this number is big enough, then, this image can be judged as disease image. When all the ground truth images are detected, the accuracy of detection can be obtained. Use different features mentioned above, and apply Table 1 and Table 2 . Where, 1, 5, 10 and 15 in first column represent the maximum value of negative in an image. 15, 30 and 45 represent different characteristic dimension. We can find that this method is approving and promising. Pictures of the experiment result shown as Figure 6 .
VI. CONCLUSION AND DISCUSSION
In the process of make stomach disease diagnosis with GI, the huge image data, imaging fuzzy, exist many interference and it is difficult to be identified by naked eye, all these factor affect the efficiency and accuracy of diagnosis. Furthermore, lack of research about computer-aided diagnosis of stomach disease for GI at present. To resolve these deficiencies, this paper did the following work: extract normal samples and lesions samples respectively in the images labeled by clinician. For these samples, RG, Opponent, and HUE color histogram, LBP texture were respectively used as characteristic descriptor, then, make classification by SVM classifier. Through the experiment illustrated their effects in the classification. Partition the images into little patches; use the above characteristic descriptor for each patch, get the diseased areas. Experiments validate that the method is effective in lesions diagnosis. As too much interference existing in the gastroscope images, such as mucus, excreta and food, etc. In addition, as the restriction of shooting environmental, the images are difficult to eliminate the influence of light so that produced dark or light areas. So, these factors will restrict the accuracy of the lesions diagnosis. That needs further study to rule out the interference information in images, thus, improve the accuracy. A kind of thought is to extract interference factors in images as samples, use multi-classification to classify the samples as normal area, disease area and interference area. For this purpose, it need more stable descriptive features to distinguish between lesions and interference. It is also the research direction in the future.
